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Clinical and Therapeutic Features of Nonpostoperative
Nosocomial Intra-abdominal Infections
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Objective: To compare the clinical, microbiological, and therapeu-
tic features of nonpostoperative nosocomial intra-abdominal infec-
tions (non-PostopNAI) with community-acquired intra-abdominal
infections (CAI).
Summary Background Data: Prospective (June 2000 through
January 2001) consecutive case series analysis of patients operated
for secondary nonpostoperative intra-abdominal infections collected
in 176 study centers (surgical wards and intensive care units).
Patients and Methods: Clinical, microbiological, and therapeutic
characteristics of CAI and non-PostopNAI infections were collected.
Management of antibiotic therapy was decided by the attending
physician. The efficacy of treatment was evaluated over a 30-day
period after the index episode.
Results: Evaluatable observations (n � 1008) were collected (761
CAI and 247 non-PostopNAI), including 285 intensive care unit
patients. When compared with CAI patients, non-PostopNAI pa-
tients presented an increased interval between admission to the
surgical ward and operation (1.3 � 1.5 vs. 0.5 � 0.7 days in CAI
patients; P � 0.001), increased proportions of underlying diseases,
a more severe clinical condition as assessed by increased propor-
tions of hospitalization in the intensive care unit (48% vs. 22% in
CAI patients, P � 0.001) and a higher SAPS II score (34 � 15 vs.
24 � 14, P � 0.001). In non-PostopNAI patients, increased pro-
portions of therapeutic failure (15% vs. 7% in CAI patients, P �
0.01) and of fatalities (12% vs. 4% in CAI patients, P � 0.001) were
observed.
Conclusions: Delayed diagnosis and increased severity are the main
characteristics of non-PostopNAI infections. Microbiological fea-
tures are quite similar in CAI and non-PostopNAI infections, sug-
gesting that antibiotic therapy recommended for CAI infections

could be applied to non-PostopNAI patients. Characteristics of
non-PostopNAI patients should lead to identify them as a specific
entity in clinical trials.

(Ann Surg 2004;239: 409–416)

Over the last 2 decades, many publications has addressed
the issue of the management of intra-abdominal infec-

tions in many fields, such as surgical techniques, intensive
care unit (ICU) management, and antimicrobial therapy.
However, certain subgroups of patients have been totally
forgotten from clinical investigations, such as those with
nonpostoperative nosocomial intra-abdominal infections. The
term nosocomial is somewhat confusing because many phy-
sicians believe that nosocomially acquired infection is that
which results after surgery. The general definition of noso-
comial intra-abdominal infection puts together 2 different
diseases, postoperative infection and nonpostoperative infec-
tion.1 In nosocomial nonpostoperative infection, the infec-
tious process is not present on admission and becomes evi-
dent 48 hours or more after admission, without any surgical
intervention.1 There are several clinical circumstances in
which this diagnosis can be made in patients hospitalized for
a reason other than intra-abdominal infection. These include
elderly patients, patients receiving immunosuppressive drugs
such as steroids, patients with cardiovascular or respiratory
failure, diabetic patients, and, occasionally patients from
medical care or long-term care facilities.

A review of the literature shows that clinical trials
either omitted to mention the origin of the patients or con-
sidered non postoperative intra-abdominal infections to be the
same as postoperative cases.2–4 Physicians have to assume
that these infections share several clinical and microbiologi-
cal characteristics in common with other nosocomial infec-
tions due to preoperative hospitalization and colonization
with nosocomial flora.5 However, these patients might also
present a number of similarities with community-acquired
intra-abdominal infections, such as absence of previous sur-
gery or similar etiologies of intra-abdominal infection.
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A better description of clinical practice could help to
improve the management of these patients, by defining ther-
apeutic strategies assessed according to the type of patient
and the severity of the disease. A large multicenter epidemi-
ological study was therefore conducted to assess the clinical,
microbiological and therapeutic features in patients undergo-
ing surgery for secondary intra-abdominal infections, exclud-
ing postoperative patients. Special attention was focused on
the differences between patients operated for community-
acquired intra-abdominal infections (CAI) and nonpostopera-
tive nosocomial intra-abdominal infections (non-PostopNAI).

PATIENTS AND METHODS

Study Population
This study was performed between June 2000 and

January 2001 throughout France. To obtain a representative
sample of French hospital institutions, 187 physicians in 176
study centers working in 40 teaching hospitals and 136
nonteaching hospitals participated in the study. Institutional
review board approval was obtained for the study. In each
study center, a physician identified as the center coordinator,
collected the data.

All patients included in this prospective study were
adults (�15 years) of either sex operated for nonpostopera-
tive intra-abdominal infection. All patients received intrave-
nous antibiotic therapy prescribed by the attending physician
for this diagnosis.

Subjects with any of the following disease states were
excluded from the study: postoperative peritonitis, female
genital tract infection or perinephric infection; simple acute
nonperforated appendicitis; traumatic perforation of small or
large bowel operated within 12 hours of the perforation;
perforated gastric or duodenal ulcer less than 24 hours old;
transmural necrosis of the intestine caused by acute embolic
or thrombotic occlusion; simple acute nonperforated chole-
cystitis with infection confined to the gallbladder; spontane-
ous bacterial peritonitis; peritonitis associated with chronic
peritoneal dialysis; need for “open abdomen” management or
surgical “zippers.” In addition, patients not receiving antibi-
otic therapy were excluded from the study. Transplant recip-
ients and cases diagnosed at autopsy were also excluded.
Antimicrobial therapy administered before the diagnosis of
intra-abdominal infection for another indication was not con-
sidered to be an exclusion criterion.

The methods used for diagnosis were determined by the
attending physicians and corresponded to the procedures
applied in their institutions. Similarly, the microbiological
procedures corresponded to the procedures routinely used in
the laboratory. For each microbiological sample collected, the
investigators reported the results of culture and bacterial
identification and susceptibility testing. Surgical management
was decided by the attending surgeon. Antibiotics, changes of

therapy and duration of treatment were decided by the attend-
ing physician. The reasons for changes of antimicrobial
therapy were reported.

Data Collection
The following items were prospectively recorded: de-

mographic data, underlying disease,6 length of preoperative
hospital stay (in the case of nosocomial infection), SAPS II
score at the time of inclusion,7 microbiological parameters
(peritoneal samples and blood cultures), surgical manage-
ment (origin of infection, procedures applied), antibiotic
management (initial therapy, changes in therapy and their
causes, duration of treatment), and outcome.

Definitions
Nosocomial intra-abdominal infection was defined as

an infection not present on admission that becomes evident
48 hours or more after admission in patients hospitalized for
a reason other than intra-abdominal infection.1 Patients were
defined as being potentially immunosuppressed when corti-
costeroids or radiotherapy or chemotherapy had been admin-
istered during the previous 6 months, or in the case of
acquired immunodeficiency syndrome.

The parameters collected were used to determine the
number and types of organ dysfunction: cardiovascular dys-
function assessed by heart rate �30 or �140 bpm or systolic
blood pressure �90 mm Hg; hematologic dysfunction as-
sessed by a white blood cell count �2500 or �49,900/mm3;
renal dysfunction assessed by blood urea nitrogen �20
mmol/L or urinary output �500 mL/day; neurologic dysfunc-
tion assessed by Glasgow coma score �6; respiratory dys-
function assessed by mechanical ventilation; and hepatic
dysfunction assessed by serum bilirubin �34.2 �mol/L. Pa-
tients with a SAPS II score �38 at the time of diagnosis were
arbitrarily considered to have severe forms of intra-abdomi-
nal infection.

Bacteremia was defined as at least one positive blood
culture (2 positive blood cultures in the case of coagulase-
negative staphylococci) isolated during the 2 days after the
diagnosis. The type of antibiotic regimen used was noted
such as triple-drug therapy, double combination or mono-
therapy. First-line beta-lactam antibiotics were defined as the
following treatments: aminopenicillins � beta-lactamase in-
hibitor, first- and second-generation cephalosporins, cepha-
mycins, cefotaxime, ceftriaxone. Extended spectrum beta-
lactams were defined as the following treatments: ticarcillin
� clavulanic acid, piperacillin � tazobactam, imipenem/
cilastatin, ceftazidime, cefepime, cefpirome.

The reasons for changes of antimicrobial therapy were
defined according to the following categories: clinical failure
or persistent infection, other associated infections, cultured
organisms resistant to the initial antibiotic therapy, simplifi-
cation of therapy, miscellaneous. Treatment was considered
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to be adequate when the antibiotics covered the bacteria
cultured according to susceptibility results and inadequate
when empirical treatment disregarded at least one pathogen.
Interpretation of the choice of antibiotic as appropriate or
inappropriate is strictly an interpretation with respect to the
culture results obtained.

Outcome
The efficacy of treatment was evaluated over a 30-day

period after the index episode. Success or failure of therapy
for each episode was determined by standard criteria. Patients
were deemed clinically cured if the patient was completely
asymptomatic with respect to the original infection. All other
situations corresponded to failure. Failures were reported by
the investigator according to 4 categories: digestive compli-
cations, extradigestive complications, reoperation, or death.
Cause of death was assessed by the investigator as related or
not related to initial infection.

Statistical Analysis
Results are expressed as mean � SD or proportions.

Clinical and laboratory data were analyzed statistically with
the �2 test or Fisher exact test for comparison of proportions
and analysis of variance for comparison of intergroup differ-
ences. Statistical significance was defined as P � 0.05.

RESULTS

Study Population
From the total of 1057 cases initially included, 49 were

subsequently excluded (age �15 years in 11 cases, noncom-

pliance with inclusion criteria or incoherent information in 38
cases), resulting in a total of 1008 evaluatable cases. Among
the remaining 1008 evaluatable cases, 761 patients (75%)
were classified as CAI, and 247 (25%) as non-PostopNAI
(Table 1). One hundred twenty-eight (52%) of the non-
PostopNAI patients were transferred from another ward and
56 (23%) from another hospital after a mean interval of 4 �
5 days after admission, whereas 35 (14%) patients were
referred from institutions (including 20 patients from medical
care facilities). The mean interval between admission to the
surgical ward and operation was 0.5 � 0.7 days in CAI
patients and 1.3 � 1.5 days in non-PostopNAI patients (P �
0.001).

Clinical signs and signs of severity observed at the time
of diagnosis are presented in Table 1. Analysis of the most
severe patients revealed an increased proportion of non-
PostopNAI patients (100 [41%] non-PostopNAI patients ver-
sus 106 [14%] CAI patients (P � 0.001). The etiologies of
intra-abdominal infections (IAI) as assessed by surgical op-
eration and surgical procedures are presented in Table 2.

Microbiological Results
Blood cultures were drawn in 540 patients but were

positive in only 88 cases (30 [20%] non-PostopNAI patients).
Two or more positive blood cultures were observed in 37
patients (12 non-PostopNAI patients). A total of 94 organ-
isms were cultured (34 organisms in non-PostopNAI pa-
tients). The organisms most frequently cultured were staph-
ylococci (n � 16, including 6 organisms in non-PostopNAI
patients), Escherichia coli (n � 51, 13 organisms in non-

TABLE 1. Demographic and Clinical Characteristics in the 2 Groups of Community-
Acquired Intra-abdominal Infections (CAI) and Nosocomial Intra-abdominal Infections
(Non-PostopNAI) Expressed as Number and Percentage of Patients

CAI
(n � 761)

non-Postop NAI
(n � 247) P

Sex M/F 444/317 128/119 –
Age 51 � 21 66 � 17 �0.001
Underlying disease

No underlying disease (%) 692 (91) 183 (74) �0.001
Cardiovascular or respiratory disease (NYHA IV) 25 (3) 36 (15) �0.001
Immunosuppression 36 (5) 27 (11) �0.01

Admission to ICU 168 (22) 117 (48) �0.001
SAPS II score 24 � 14 34 � 15 �0.001
Signs of severity

Cardiovascular failure 168 (22) 69 (28) –
Acute respiratory failure 75 (10) 71 (29) �0.001
Renal failure 48 (6) 38 (15) �0.001
Use of vasoactive drugs 72 (10) 67 (27) �0.001
No signs of severity 502 (66) 113 (46) �0.001
�2 signs of severity 91 (12) 62 (25) �0.001
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PostopNAI patients), and Bacteroides spp (n � 14, 4 organ-
isms in non-PostopNAI patients). Among the patients with
positive blood cultures, no difference was observed in the
type of pathogens cultured between CAI and non-PostopNAI
patients.

Surgical samples were obtained from 776 patients (573
CAI patients [76%] and 203 non-PostopNAI patients [82%],
P � 0.05). A total of 1001 organisms were cultured from
these samples in 756 of 776 patients (97%; 563 patients with
CAI and 193 patients with non-PostopNAI; Table 3). In the
193 non-PostopNAI patients in whom microbiological cul-
tures were performed, significantly higher proportions of
enterococci were observed in polymicrobial cultures (31
enterococci among the 262 [12%] organisms isolated from
non-PostopNAI infections vs. 53 of 739 [7%] organisms in
CAI infections, P � 0.05). Similarly, the proportions of
Gram-negative anaerobes observed in polymicrobial cultures
were significantly higher in non-PostopNAI patients than in
CAI patients (P � 0.05). The most frequent bacterial com-
binations were combinations of Gram-positive aerobic cocci
and Gram-negative aerobic bacilli (249 of 367 [68%] CAI
patients with polymicrobial infection vs. 87 of 132 [66%]
non-PostopNAI patients), followed by combinations of
Gram-negative aerobic bacilli and anaerobes (59 [16%] sam-

pled CAI patients vs. 10 [7%] non-PostopNAI patients, P �
0.01) and Gram-positive aerobic cocci and anaerobes alone or
associated to Gram-negative aerobic bacilli (59 [16%] sam-
pled CAI patients vs. 6 [4%] non-PostopNAI patients, P �
0.001).

Among the 756 patients with positive samples, 143
(19%) of them demonstrated at least one organism with
decreased susceptibility to the regimen administered (40 [5%]
non-PostopNAI patients). One resistant organism was re-
ported in 126 patients (34 non-PostopNAI patients), 2 or
more resistant organisms in 12 patients (3 non-PostopNAI
patients), and all organisms cultured were resistant to the
treatment in 5 patients. Among these 151 resistant organisms,
the most frequently reported strains were E. coli (n � 53, 13
cases in non-PostopNAI patients), other Enterobacteriaceae
(n � 20, including 13 Enterobacter spp [4 in non-PostopNAI
patients]), Pseudomonas spp (n � 13, 3 in non-PostopNAI
patients), and enterococci (n�26, including 15 Enterococcus
faecium [5 in non-PostopNAI patients]).

Among the 206 patients with severe infection, the
proportion of patients with organisms resistant to the treat-
ment administered was higher in non-PostopNAI patients (20
[10%] non-PostopNAI patients vs. 25 [4%] in CAI patients,
P � 0.01).

Antibiotic Therapy
The regimens prescribed are summarized in Table 4.

First-line beta-lactams were administered in 598 (79%) CAI
patients and 151 (61%) non-PostopNAI patients (P � 0.001).
Among monotherapies, first-line beta-lactams were more fre-
quently administered in CAI patients (204 [27%] CAI pa-
tients vs. 36 [15%] non-PostopNAI patients, P � 0.001),
mostly using aminopenicillins � beta-lactamase inhibitor
(175 [23%] CAI patients vs. 29 [12%] non-PostopNAI pa-
tients, P � 0.001).

Combination therapy was more frequently adminis-
tered to the most severe patients (160 combinations [24%] vs.
45 monotherapies [14%], P � 0.001). However, no differ-
ence was observed in these proportions between CAI and
non-PostopNAI patients. The proportion of extended spec-
trum beta-lactams was significantly higher in severe patients
(126 [16%] low severity patients vs. 75 [41%] severe pa-
tients, P � 0.001) and the proportion of these drugs was
higher in non-PostopNAI patients (administration of ex-
tended spectrum beta-lactams in 40 [62%] severe non-
PostopNAI patients vs. 35 [34%] severe CAI patients, P �
0.001).

The mean time to change of treatment was 4 � 4 days.
The main reasons given for these changes were clinical
failure or persistent infection (n � 88, including 36 [15%]
non-PostopNAI patients, P � 0.001 when compared with
CAI patients), organisms resistant to initial therapy (n � 101,
31 [13%] non-PostopNAI patients), simplification of therapy

TABLE 2. Main Etiologies of Intra-abdominal Infection in
the 2 Groups of Community-Acquired Intra-abdominal
Infections (CAI) and Nosocomial Intra-abdominal Infections
(Non-PostopNAI) According to Initial Diagnosis and Surgical
Management

CAI
(n � 761)

Non-PostopNAI
(n � 247) P

Complicated
appendicitis

208 (27) 16 (6) �0.001

Complicated biliary
tract infection

90 (12) 68 (28) �0.001

Complicated sigmoid
diverticulitis

21 (3) 11 (4) –

Peritonitis 447 (59) 157 (64) –
Origin of peritonitis

Colon 119 (16) 62 (25) �0.001
Appendix 166 (22) 12 (5) �0.001
Stomach/duodenum 92 (12) 38 (15) –
Small bowel 51 (7) 29 (12) �0.02
Biliary tract 13 (2) 14 (6) �0.001

Laparoscopic surgery 227 (30) 49 (20) �0.01
Small bowel resection 45 (6) 30 (12) �0.01
Large bowel resection 136 (18) 69 (28) �0.001
Bowel anastomosis 489 (79) 107 (59) �0.001
Intraperitoneal drainage 578 (76) 214 (87) �0.01

Results are presented as total number and percentage.
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(n � 183, 41 [17%] non-PostopNAI patients), and infection
of other origin (n � 28, 13 [5%] non-PostopNAI patients). In
the group of 143 patients harboring resistant organisms,
changes in antibiotic therapy were made in 81 patients (20
non-PostopNAI [50%] patients). Persistence of infection or
clinical failure was observed in only 11 cases, including 1
non-PostopNAI patient. The duration of antibiotic therapy
was longer in the group of patients treated for nosocomial

infection (12 �18 days in non-PostopNAI group vs. 9 � 15
days in CAI patients, P � 0.01).

Patient Outcome
Patient outcome is presented in Table 5. Two hundred

of the 286 patients admitted to ICU spent more than 2 days in
ICU (109 [65%] CAI patients and 91 [78%] non-PostopNAI
patients, P � 0.02) for a mean duration of 11 � 10 days

TABLE 3. Microorganisms Isolated From Peritoneal Fluid (Expressed as Total Number and
Number of Monomicrobial Isolates) in 563 Community-Acquired Intra-abdominal Infections
(CAI) and 193 Nosocomial Intra-abdominal Infections (Non-PostopNAI)

Organisms

CAI Non-PostopNAI

Total Monomicrobial Total Monomicrobial

Aerobes 600 177 219 51
Gram-positive bacteria 173 31 70 12
Streptococci 92 18 25 3
Enterococcus spp 53 5 31 7
Gram-negative bacteria 427 146 149 39
Escherichia coli 282 117 86 28
Klebsiella spp. 27 3 17 4
Enterobacter spp. 24 8 12 4
Other Enterobacteriaceae 34 6 15 1
Non-fermenting GNB 29 3 11 –
Anaerobes 110 10 27 5
Gram-positive bacteria 26 1 7 –
Clostridium spp. 15 1 6 –
Gram-negative bacteria 79 9 17 4
Bacteroides fragilis 54 2 12 4
Fungi 29 9 16 5
Total 739 196 262 61

TABLE 4. Empirical Antibiotics Chosen for Initial Management of Community-Acquired Intra-abdominal
Infections (CAI) and Nosocomial Intra-abdominal Infections (Non-PostopNAI) According to Initial Diagnosis and
Expressed as Number and Percentage

Empiric Therapy

CAI (n � 761) non-PostopNAI (n � 247)

Initial
Regimens

Treatments Not
Subsequently

Changed
Initial

Regimens

Treatments Not
Subsequently

Changed

Monotherapy 232 (30) 72 (9) 52 (21)* 13 (5)
Double combination 380 (50) 148 (19) 131 (53) 45 (18)

Beta-lactams � aminoglycosides 254 (33) 95 (12) 67 (27) 22 (9)
Beta-lactams � fluoroquinolones 15 (2) 4 (1) 20 (8)† 7 (3)
Beta-lactams � nitroimidazoles 104 (14) 46 (6) 37 (15) 16 (6)

Triple drug therapy 149 (20) 40 (5) 60 (24) 19 (8)
Beta-lactams � aminoglycosides � nitroimidazoles 127 (17) 35 (5) 41 (17) 13 (5)

*P � 0.01; †P � 0.001 when compared with CAI patients.
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(range, 3–56). Forty-six (22%) of the most severe patients
died (23 non-PostopNAI patients [23%]), and the proportion
of digestive and extradigestive complications was similar in
these patients (18% of postoperative complications).

In the group of 143 patients with resistant organisms
identified on susceptibility testing, a successful outcome was
reported in 117 patients (82%; 32 non-PostopNAI [80%]
patients), including the 5 patients in whom initial therapy did
not target any of the cultured organisms. However, a trend
toward increased morbidity was observed in these patients:
digestive complications in 9 patients (6%), extradigestive
complications in 9 patients (6%), and reoperation in 5 pa-
tients (3%). Fifteen (10%) of these 143 patients with resistant
organisms died, including 5 non-PostopNAI patients.

DISCUSSION
To the best of our knowledge, our results represent the

first large-scale epidemiological and prospective analysis of
the management of secondary nonpostoperative intra-abdom-
inal infections. This study also clarifies the clinical and
therapeutic characteristics of nosocomial nonpostoperative
intra-abdominal infections. Our results obviously cannot be
compared with those of controlled randomized studies in
view of several limitations related to the epidemiological
nature of the study. However, we can assume that the data
reported here present a comprehensive view of the difficulties
encountered by clinicians in the management of these high-
risk patients.

Although postoperative infections have been clearly
assessed over the last 3 decades, nonpostoperative intra-
abdominal infections have never been described or even
defined. For instance, the Surgical Infection Society Guide-
lines on antimicrobial therapy for intra-abdominal infections
published in 1992 did not mention this population.8 In the
revised guidelines published in 2002, the nosocomial origin
of intra-abdominal infection was considered in the antimicro-
bial therapy for the higher-risk patient but still without any

definition.9 We assume that the best definition corresponds to
the Centers for Disease Control criteria and may be applied in
this setting like any other bacterial nosocomial infections.1

A wide range of therapeutic approaches is reported in
this study, especially in terms of antibiotic therapy. There are
several explanations for this diversity. Variability of medical
practice can be at least partially explained by local technical
conditions and limited availability of microbiology laborato-
ries in several institutions. In a recent study conducted in
French hospitals, clinicians reported access to a microbiology
laboratory in only 50% to 90% of institutions with a labora-
tory open 24 hours a day, 7 days a week in only 70% of
institutions.10 Second, the variability of microbiological iso-
lates and regional or local variations in susceptibility could
justify different therapeutic approaches. This issue has been
previously addressed in the case of hospital-to-hospital vari-
ability of susceptibility of anaerobes. For instance, in 6
Chicago-area hospitals, clindamycin susceptibility of Bacte-
roides fragilis varied from 61% to 100%.11 Similar observa-
tions of regional variability have been reported with Enter-
obacteriaceae, mostly with E. coli and K. pneumoniae.12

Finally, the absence of reliable guidelines could also explain
the wide range of therapeutic regimens reported here. Al-
though many expert opinions have been published over the
last 2 decades, no specific guidelines or consensus confer-
ences were available at the time of initiation of this study. A
French consensus conference was held during the period of
the study, but neither the debates nor the published recom-
mendations appeared to influence the investigators’ medical
policy.13

Our data demonstrate that non-PostopNAI patients
share a large number of demographic and clinical similarities
with CAI patients. However, major clinical differences be-
tween these 2 groups include the high proportion of under-
lying disease and the marked severity at the time of diagnosis.
The severity of the non-PostopNAI cases could be related to
the underlying diseases per se but the delayed diagnosis

TABLE 5. Outcome of Community-Acquired Intra-abdominal Infections (CAI) and
Nosocomial Intra-abdominal Infections (Non-PostopNAI) According to Initial Diagnosis
and Expressed as Number and Percentage of Patients

CAI
(n � 761)

Non-PostopNAI
(n � 247) P

Favorable outcome 697 (92) 202 (82) �0.001
Digestive complications 16 (2) 8 (3) –
Extradigestive complications 17 (2) 17 (7) �0.001
Reoperation 12 (2) 2 (1) –
Death 31 (4) 30 (12) �0.001
Interval between surgery and death (days) 14 � 13 10 � 9 –
Death related to the intra-abdominal infection 20/31 (65) 17/30 (57) –
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reported in these patients might also play an important role.
Several studies have demonstrated a striking correlation be-
tween delayed surgical treatment, number of medical and
surgical complications and mortality.14–16 The site of infec-
tion and, consequently, the difficulties for diagnosis in non-
PostopNAI patients, might also contribute to delayed sur-
gery.15

Microbiological examinations were not performed in
23% of our patients, which raises the question of antibiotic
susceptibility testing of bacterial isolates obtained from peri-
toneal infections.17 In a retrospective survey of 480 patients
with secondary bacterial peritonitis, Mosdell et al18 reported
only 68% of peritoneal sampling and noted that surgeons
typically ignored culture data, as 9% of patients in this study
had an appropriate change in antibiotic treatment after oper-
ation. Similarly, in complicated appendicitis, Dougherty et
al19 noted that culture reports influenced antimicrobial ther-
apy for only 7% of patients. In our study, technical problems
raised by the limited availability of the microbiology labora-
tory in several institutions, and consequently the poor reli-
ability of negative results, could have led clinicians to avoid
microbiological sampling and to maintain their initial pre-
scriptions. No conclusion can be drawn concerning the use-
fulness of microbiological sampling based on our data. How-
ever, it is noteworthy that several experts, including the
French consensus conference on community-acquired perito-
nitis, have emphasized the need for routine susceptibility
testing.13,20,21

A very limited number of studies have described the
microbiological features of non-PostopNAI patients. In a
study pooling nosocomial nonpostoperative and postopera-
tive patients, Carlet et al2 reported a large proportion of
Enterobacteriaceae and nonfermenting Gram negative anaer-
obes in non-PostopNAI patients, and one third of isolates
demonstrated decreased susceptibility to antibiotic therapy.
In a study focusing on the role of Candida in nosocomial and
postoperative intra-abdominal infections, Calandra et al22

observed a high proportion of these organisms in non-Postop-
NAI patients. Unlike these studies, our results demonstrate
large similarities between the microbiological characteristics
of CAI and non-PostopNAI patients, and a low proportion of
nosocomial flora. In addition, the rate of inadequate initial
antibiotic therapy due to organisms with decreased suscepti-
bility was low, suggesting that therapeutic recommendations
for community-acquired intra-abdominal infections might
also be appropriate in non-PostopNAI patients.

Monotherapies are widely used in the United States, as
revealed by a study conducted in New Mexico, where the
authors reported almost two thirds of monotherapies as initial
regimens for acute bacterial peritonitis,18 whereas we reported
only 28% of monotherapies. In our study, two thirds of empirical
combination therapies involved aminoglycosides, while these
authors reported administration of aminoglycosides in only

30% of cases.18 The use of aminoglycosides remains a source
of debate.23,24 This issue was recently addressed in a French
study demonstrating equivalent results with piperacillin/ta-
zobactam alone or in combination with aminoglycosides.3

However, in the case of prescription of first-line beta-lactams,
an approach adopted in 75% of cases in our study, adminis-
tration of aminoglycosides is justified to cover the organisms
involved. In a French study evaluating 300 amoxicillin-
resistant E. coli isolates, high rates of resistance were ob-
served to various first-line beta-lactams commonly used as
empirical therapy.25 However, other Gram-negative organ-
isms frequently isolated from community-acquired infections
might also demonstrate decreased susceptibility toward these
agents and justify combination therapy.20,26

The mortality rate reported in our study is situated in
the low range, even in the most severe patients.27 The large
number of patients presented here could more closely reflect
the real prognosis of these patients than previous studies
performed on limited numbers of cases. The similar mortality
rates in the most severe non-PostopNAI and CAI patients
must be stressed, suggesting that the type of infection in these
secondary nonpostoperative infections might play only a
minor role in the prognosis while the role of underlying
diseases and of delayed diagnosis might be pivotal.14,15 This
assertion is confirmed by similar proportions of death related
to intra-abdominal infections in the 2 groups of patients,
supporting the fact that intra-abdominal infection is only
contributory to death. Aggressive treatments and supportive
care together with admission in ICU might also attenuate the
harmful effects of these important determinants of death.16 It
is also worth mentioning that even the most severe non-
PostopNAI patients had a better prognosis than patients
operated for postoperative peritonitis.28,29 This point clearly
demonstrates that non-PostopNAI patients cannot be assimi-
lated to this population of patients and leads to reconsider
inclusion criteria of clinical trials.3

In summary, non-PostopNAI are frequently character-
ized as severe infections diagnosed lately in fragile patients.
Because of the high frequency of organ failure, aggressive
treatments and supportive management in ICU are often
required. Microbiological features are quite similar in CAI
and non-PostopNAI infections, especially considering sus-
ceptibility of the cultured organisms toward the antimicrobial
agents commonly administered. Our data suggest that antibi-
otic therapy recommended for CAI infections could be ap-
plied to non-PostopNAI patients. Finally, clinical and micro-
biological characteristics of these non-PostopNAI patients
should lead to identify them as a specific entity in clinical
trials.
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